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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to active-matrix display. It is 
related with the signal wiring structure of the drive substrate which carried out accumulation formation 
of bottom gate type TFT and a pixel electrode in more detail. 
[0002] 

[Description of the Prior Art] Active-matrix display has the flat panel structure which consists of the 
drive substrate and opposite substrate which were joined through the gap, and electrooptic materials, 
such as liquid crystal held in this gap. Accumulation formation of a pixel electrode, the TFT which 
carries out the switching drive of this, signal wiring, the gate wiring, etc. is carried out at the drive 
substrate. The pixel electrode is formed in the intersection of gate wiring of behavior, and the signal 
wiring of a seriate. The TFT for a switching drive is also formed in the intersection of both wiring. As a 
barrier layer of TFT, amorphous silicon and polycrystal silicon are used from the former. When forming 
the TFT which constitutes the circumference circuit section in addition to the TFT for a switching drive 
on the same substrate, the polycrystal silicon which is excellent in property from viewpoints, such as 
carrier mobility, is adopted. Moreover, there are a top gate type and a bottom gate type in TFT. The 
former forms a semiconductor thin film on an insulating substrate, and carries out patterning formation 
of the gate electrode through a gate insulator layer on it. On the contrary, a bottom gate type carries out 
patterning of the gate electrode on an insulating substrate, and forms a semiconductor thin film through 
a gate insulator layer on it. Since the semiconductor thin film used as the barrier layer of TFT has 
estranged the bottom gate type from the insulating substrate through a gate insulator layer, it cannot 
receive easily bad influences, such as an impurity contained in a substrate, and it is developed briskly 
now. Furthermore, TFT is manufactured in an elevated-temperature process or a low-temperature 
process. In an elevated-temperature process, since processing temperature rises at 600 degrees C or 
more, the quartz which was excellent in thermal resistance as a substrate material is used. In a low- 
temperature process, since processing temperature is pressed down by 600 degrees C or less, a 
comparatively cheap glass material etc. can be used for a substrate. From the above viewpoint, the 
technology which forms the bottom gate type TFT using the present polycrystal silicon in a low- 
temperature process attracts attention. In this case, as for the signal wiring which intersects the gate 
wiring containing a gate electrode, and this, the metallic material is mainly used. 
[0003] 

[Problem(s) to be Solved by the Invention] As a metallic material which constitutes signal wiring, 
molybdenum (Mo) and the aluminum (aluminum) of comparatively the low melting point of a high- 
melting point are used comparatively typically. Conventionally, these metallic materials were processed 
into signal wiring as a monolayer. When big-screen-izing or densification of active-matrix display was 
advanced for this reason, the technical problem which is described below and which should be solved 
had arisen. Since electric resistance was comparatively high, when active-matrix display was enlarged in 
the case of the monolayer of molybdenum, since a wire length became long, aggravation of signal 
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transfer characteristics had been caused. Since similarly the width of face of signal wiring becomes 
narrow even when densification of the active-matrix display is carried out, aggravation of signal transfer 
characteristics arises. On the other hand, in the case of the monolayer of aluminum, it originated in 
membrane stress, migration arose, and the defects called so-called hillock were occurring frequently. 
This hillock causes [ of signal wiring ] open-circuit failure. Moreover, rigidity is comparatively low and 
physical intensity of aluminum is weak. Therefore, aluminum had caused open-circuit failure easily with 
the level difference produced in the intersection of gate wiring and signal wiring. Furthermore, since 
aluminum was activity chemically, it had caused corrosion easily by the etching reagent used at an after 
process. This also causes open-circuit failure. In addition, since the reflection factor of aluminum is 
high, it will reflect the outdoor daylight which carries out incidence to display in large quantities. For 
this reason, when active-matrix display is used as a display of a direct viewing type, the technical 
problem that display contrast gets worse by outdoor daylight reflection occurs. 
[0004] 

[Means for Solving the Problem] The following meanses were provided in order to solve the technical 
problem of a Prior art mentioned above. That is, the active-matrix display concerning this invention is 
equipped with the drive substrate and opposite substrate which were joined through the predetermined 
gap as fundamental composition, and the electrooptic material held in this gap. Accumulation formation 
of TFT, a pixel electrode, and the signal wiring is carried out at the drive substrate. The counterelectrode 
is extensively formed in the opposite substrate. TFT has bottom gate structure and consists of a gate 
insulator layer which covers the gate electrode by which patterning formation was carried out, and this 
gate electrode to a drive substrate, and a semiconductor thin film by which patterning formation was 
carried out on this gate insulator layer. The aforementioned signal wiring has the laminated structure 
which piled up the bottom metal layer and the top metal layer. Electric resistance is comparatively low 
and a bottom metal layer has comparatively small physical intensity while connecting with a 
semiconductor thin film. Electric resistance is comparatively high and its physical intensity is 
comparatively large while a top metal layer covers a bottom metal layer. 

[0005] A bottom metal layer makes a principal component the low melting point metallic material 
chosen from aluminum, copper, silver, and gold. A topmetal layer makes a principal component t he 
hig h-melting point metallic material chosen from molyb denum^a t antalum, chromium, nickel,lin (i 
^titanjumj'reterably, the aforementioned signal wiring has covered the bottom metal layer with a 
comparatively high reflection factor with the top metal layer with a comparatively low reflection factor. 
Moreover, the aforementioned signal wiring has covered completely the bottom metal layer with 
comparatively narrow line breadth with the top metal layer with comparatively wide line breadth 
preferably. Furthermore, preferably, the aforementioned TFT is covered with the layer insulation film, 
and electrical connection of the aforementioned signal wiring is carried out to this TFT through the 
contact hole which carried out opening to this layer insulation film. 

[0006] According to this invention, signal wiring has adopted the laminated structure (composite 
construction) which piled up the bottom metal layer and the top metal layer. By using aluminum with 
comparatively low electric resistance as a bottom metal layer, the electric resistance as the whole 
composite construction falls, and it can respond to big-screen-izing and densification of active-matrix 
display. As a top metal layer, by using comparatively large molybdenum etc., physical intensity is 
raising the rigidity of the whole composite construction, and can suppress open-circuit failure etc. 
effectively. Moreover, the pressure resistance of the whole composite construction is improvable by 
covering completely a bottom metal layer with comparatively narrow line breadth with a top metal layer 
with comparatively wide line breadth. That is, when activity aluminum is chemically used for a bottom 
metal layer, or when [ since not only the front face but the end face is chemically covered with the 
inactive top metal layer, ] it is exposed to an etching reagent etc. at a back process, corrosion does not 
advance. Furthermore, by covering a bottom metal layer with the high reflection factor which consists of 
aluminum etc. with top metal layers with a comparatively low reflection factor, such as molybdenum, 
the reflection factor of the whole composite construction becomes low, suppresses outdoor daylight 
reflection, and leads to the contrast improvement of active-matrix display. 
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[0007] 

[Embodiments of the Invention] Hereafter, with reference to a drawing, the suitable operation gestalt of 
this invention is explained in detail. Drawing,.], is the fragmentary sectional view showing the concrete 
composition of the active-matrix display concerning this invention. This display is equipped with the 
drive substrate 1 and the opposite substrate 2 which were joined through the predetermined gap so that it 
may illustrate. Electrooptic materials, such as liquid crystal 3, are held in both gap. Accumulation 
formation of TFT 4, the pixel electrode 5, the signal wiring 6, etc. is carried out at the drive substrate 1. 
The counterelectrode 7 is extensively formed in the opposite substrate 2. 

[0008] TFT 4 has bottom gate structure and equips the front face of the drive substrate 1 which consists 
of glass etc. with the gate electrode G by which patterning formation was carried out The gate electrode 
G consists of an alloy of a tantalum, aluminum, and a molybdenum/tantalum etc., and patterning 
formation is carried out as a part of gate wiring (not shown). The front face of the gate electrode G is 
covered with the oxide film on anode 8. Furthermore, on it, it reaches 1st gate insulator layer 9, and the 
2nd gate insulator layer 10 is formed in order, the 1st gate insulator layer 9 - from SiNx - becoming - 
the 2nd gate insulator layer 10 Si02 from - it becomes Thus, the pressure resistance of bottom gate 
type TFT 4 is secured by adopting the gate insulator layer of a laminated structure. On the 2nd gate 
insulator layer 10, patterning formation of the semiconductor thin film 1 1 which consists of poly crystal 
silicon etc. is carried out, and it becomes the barrier layer of TFT 4. That is, the channel field Ch is 
established in right above [ of the gate electrode G ], and the source field S where the impurity was 
poured in by high concentration, and the drain field D are established in the both sides. In addition, in 
this example, TFT 4 has the so-called LDD structure, and the low concentration impurity range (LDD) 
intervenes, respectively between the source field S and the channel field Ch and between the drain field 
D and the channel field Ch. Current leak of TFT 4 is suppressed by adopting this LDD structure. In 
addition, patterning formation of the protective coat 12 is carried out right above [ of the channel field 
Ch]. 

[0009] The signal wiring 6 which is the feature element of this invention has a laminated structure which 
piled up the bottom metal layer 13 and the top metal layer 14. Patterning formation of this signal wiring 
6 is carried out on the layer insulation film 15. That is, TFT 4 is covered with the layer insulation film 
15, and is carrying out electrical connection of the signal wiring 6 to the source field S of TFT 4 through 
the contact hole 16 which carried out opening to this layer insulation film 15. In addition, the bottom 
metal layer 13 and the top metal layer 14 have connected also with the drain field D side through a 
contact hole. In using TFT 4 as a switching element like illustration, the drain field D carries out 
electrical connection to the pixel electrode 5 through these bottom metal layers 13 and the top metal 
layer 14. In addition, in this example, signal wiring 6 and the pixel electrode 5 of each other are 
insulated with the flattening film 17 which consists of acrylic resin etc. By the way, when using TFT as 
a circuit element of a circumference drive circuit, signal wiring will be connected to the drain field D 
like the source field S. 

[0010] As mentioned above, signal wiring 6 has the composite construction which piled up the bottom 
metal layer 13 and the top metal layer 14. Electric resistance is comparatively low and its physical 
intensity is comparatively small while carrying out the direct file of the bottom metal layer 13 to the 
semiconductor thin film 1 1. On the other hand, electric resistance is comparatively high and its physical 
intensity is comparatively large while the top metal layer 14 covers the bottom metal layer 13. The 
bottom metal layer 13 makes a principal component the low melting point metallic material chosen from 
aluminum, copper, silver, gold, etc. The top metal layer 14 makes a principal component the high- 
melting point metallic material chosen from molybdenum, a tantalum, chromium, nickel, titanium, etc. 
The electric resistance of the bottom metal layer 13 was made small, and the conductivity of signal 
wiring 6 is secured. Moreover, physical intensity of the top metal layer 14 was enlarged, rigidity was 
raised, and the reliability of the signal wiring 6 whole is secured. That is, open-circuit failure etc. is 
effectively prevented by making signal wiring 6 into a composite construction. In addition, this example 
has covered completely the bottom metal layer 13 with comparatively narrow line breadth in the top 
metal layer 14 with comparatively wide line breadth. Not only a front face but the side (end face) is 
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being worn in the top metal layer 14, and the bottom metal layer 13 is protected from the etching reagent 
etc. In addition, the bottom metal layer 13 with a comparatively high reflection factor is covered with 
the top metal layer 14 with a comparatively low reflection factor. For example, when aluminum is used 
as a bottom metal layer 13, the reflection factor is about 90%. When molybdenum is used as a top metal 
layer 14, the reflection factor is about 45%. With this structure, when active-matrix display is used as a 
display of a direct viewing type, since signal wiring 6 can suppress outdoor daylight reflection, display 
contrast becomes high. 

[001 1] Next, with reference to drawing 2 and drawing 3 , the manufacture method of the display shown 
in drawing 1 is explained in detail. First, patterning formation of the gate electrode G and the gate wiring 
(not shown) is carried out on the insulating substrate 1 which consists of glass etc. at the process A of 
drawing 2 . As mentioned above, as a gate electrode G, a tantalum, aluminum, molybdenum/tantalum, 
etc. can usually be used. Next, at a process (B), anodizing of the front face of the metal gate electrode G 
is carried out. Thereby, the gate electrode G is covered with an oxide film on anode 8. It progresses to 
Process C, and on this insulating substrate 1, a plasma CVD method etc. is used and continuation 
membrane formation of the 1st gate insulator layer 9, the 2nd gate insulator layer 10, and the 
semiconductor thin film 1 1 is carried out. the 1st gate insulator layer 9 - for example, SiNx from - it 
becomes the insulator layer 10 between the 2nd layer -- Si02 from - it becomes The semiconductor thin 
film 1 1 consists of amorphous silicon. It progresses to Process D, heat-treats at 300 degrees C or about 
350 degrees C (annealing), and is made to secede from the superfluous hydrogen contained in the 
semiconductor thin film 1 1 which consists of amorphous silicon formed by plasma CVD 
(dehydrogenation). Furthermore, laser beams, such as an excimer laser pulse, are irradiated, heating 
fusion only of the semiconductor thin film 1 1 is carried out partially, and amorphous silicon is converted 
into polycrystal silicon through a cooling process. It progresses to Process E, and patterning formation 
of the protective coat (channel stopper) 12 is carried out on the semiconductor thin film 1 1 so that it may 
have consistency with the gate electrode G. Exposure processing is performed by self-alignment by 
using the gate electrode G as a mask from the background of the transparent insulating substrate 1 which 
consists of glass etc. at patterning of a protective coat 12 using rear-face exposure, and the pattern of a 
protective coat 12 is specified. Si02 fornied beforehand etc. - by **********ing alternatively by the 
pattern to which the insulator layer was specified by this rear-face exposure, the protective coat (channel 
stopper) 12 adjusted in the gate electrode G is obtained It progresses to Process F and impurity ion is 
comparatively doped to the semiconductor thin film 1 1 by low concentration by self-alignment by using 
a protective coat 12 as a mask. Without performing mass separation, after plasma-izing the raw material 
gas containing an impurity element and generating impurity ion, electric-field acceleration is carried out 
and this ion doping is driven into the semiconductor thin film 11. Thereby, a low concentration impurity 
range (LDD field) is formed in the semiconductor thin film 1 1. In addition, the channel field Ch where 
impurity ion is not substantially doped directly under the protective coat 12 is left behind. Furthermore, 
a protective coat 12 turns pattern twist 1, a big photoresist is formed, and an impurity is poured into the 
semiconductor thin film 1 1 for this by high concentration by ion doping the same as a mask. Thereby, 
the source field S of bottom gate type TFT 4 and the drain field D are formed. The rear-face exposure 
which uses for example, the gate electrode G as a mask can perform patterning of this photoresist. 
Furthermore, the impurity which irradiated the laser beam and was poured into the semiconductor thin 
film 11 is activated. 

[0012] It progresses to the process G of drawing 3 , the semiconductor thin film 1 1 is ********** e d in 
the shape of an island, and each TFT 4 is separated mutually. Furthermore, an insulating substrate 1 is 
supplied in hydrogen plasma atmosphere or hydrogen gas atmosphere, and the semiconductor thin film 
1 1 is made to diffuse hydrogen. Process H - progressing - TFT 4 ~ SiNx etc. - from - it covers with 
the becoming layer insulation film 15 Heat annealing is performed at 300 degrees C by this state, and 
the hydrogen introduced into the semiconductor thin film 1 1 is fixed. The so-called hydrogen treating of 
the semiconductor thin film 1 1 is performed, and the operating characteristic of TFT 4 is improved. It 
progresses to Process I, and the layer insulation film 15 is ********** e d alternatively and opening of 
the contact hole 16 which is open for free passage to the source field S of TFT 4 and the drain field D is 
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carried out. Furthermore, the vacuum evaporationo of the bottom metal layer 13 which consists of 
aluminum is carried out on the layer insulation film 15. It progresses to Process J and patterning of the 
bottom metal layer 13 is carried out to a predetermined configuration. For example, the bottom metal 
layer 13 linked to the source field S side **********$ according to the pattern of signal wiring. The 
bottom metal layer 13 linked to the drain field D side ********** s according to the pattern of a pad 
electrode. The vacuum evaporationo of the top metal layer 14 which turns into this bottom metal layer 
13, for example from molybdenum in piles is carried out. Finally it progresses to Process K and 
patterning of the top metal layer 14 is carried out to a predetermined configuration. Thereby, the signal 
wiring 6 of a laminated structure (composite construction) which made electrode connection at the 
source field S side of TFT 4 is obtained. Then, the flattening film which consists of acrylic resin etc. so 
that signal wiring 6 may be covered is formed. After carrying out opening of the contact hole to this 
flattening film, transparent electric conduction films, such as ITO, are formed, patterning is carried out 
to a predetermined configuration, and it is processed into a pixel electrode. According to the above 
process, the structure of the drive substrate shown in drawing 1 is acquired. Then, if the opposite 
substrate in which the counterelectrode was formed beforehand is joined to a drive substrate through a 
predetermined gap and liquid crystal is enclosed with this gap, active-matrix type display will be 
completed. 

[0013] Finally, drawing 4 expresses the flat-surface configuration of the active-matrix type display 
shown in drawing 1 . Patterning of the signal wiring 6 is carried out to a seriate, and patterning of the 
gate wiring 20 is carried out to behavior so that it may illustrate. Both both have the shading nature 
which consisted of a metallic material and was excellent. Signal wiring 6 and the gate wiring 20 cross in 
the shape of a matrix, and form a black matrix. Patterning formation of the pixel electrode 5 is carried 
out to the field surrounded by this black matrix. The signal wiring 6 and the gate wiring 20 which 
constitute a black matrix can consist of a metallic material with a reflection factor low both 
comparatively, can suppress outdoor daylight reflection, and can raise display contrast. Bottom gate type 
TFT 4 is formed in the intersection of signal wiring 6 and the gate wiring 20, and the switching drive of 
the corresponding pixel electrode 5 is carried out. TFT 4 makes the barrier layer the semiconductor thin 
film 1 1 by which patterning was carried out to the shape of an island, and the gate electrode G installed 
from the gate wiring 20 is formed in the bottom. Electrical connection of the source field S formed in the 
semiconductor thin film 1 1 is carried out to the signal wiring 6 of a composite construction. On the other 
hand, electrical connection of the drain field D is carried out to the pixel electrode 5. 
[0014] 

[Effect of the Invention] As explained above, according to this invention, signal wiring has the 
composite construction which piled up the bottom metal layer and the top metal layer. A bottom metal 
layer has comparatively low electric resistance to instead of [ with comparatively small physical 
intensity ]. A top metal layer has comparatively large physical intensity to instead of [ with 
comparatively high electric resistance ]. By adopting such a composite construction, it becomes possible 
to press down the electric resistance of signal wiring low in efficiency, and can respond to big-screen- 
izing of display, and high brilliance-ization. Moreover, open-circuit failure of signal wiring stops being 
able to happen easily due to adopting the starting composite construction, and improvement in reliability 
can be desired. Reliability increases because physical intensity uses especially the metallic material 
which was highly excellent in rigidity as a top metal layer. Moreover, when the signal wiring itself can 
be used for a black matrix and active-matrix type display is applied to a direct-viewing-type display by 
preparing a top metal layer with a reflection factor lower than a bottom metal layer, contrast improves. 

[Translation done.] 
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